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^>^7l ^fl^oll #nfl7> ^K^^l^ ^1^ 7ll^-§- #t>ll#(8), ^7l ^ufl^(8):^^ 

7}<^t}S.^ 7><i^J-^l(9), ^7l ifl^^^(3) ^ ^^^^(4)ofl 

*>c^ 1-51-SP>1- ^^3^l7l7l ^€(6), ^^7> .^2l-^>^^^(.10 ^ 11). 

7l .^^V tifl^^(2)* i^^H ^^^s]^ ^^^^ 

^ ^V^^^^(5)^S <^1^«^^ ti1:-§-7l ojeitb. T^i 

^ 7M-g- #^11#(8) 7>^^J-.^1(9)S. 7><i^m .^1.1^711; AM ^1 l.^n^] 

^ ^£7> 200 t: vfl^l 400 -B-:^]5l ^. 1^1^311: #^41^^1:1- ■ 91'^ 

^(1)^ ^^7l vfl^k -^'^g5>% 2 ^7] 4 ^ ^^^^^^'f^"^^ 
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7}^^ ^]2^^}^ 3 ^^1; ^ ^7] ^1 3 ^T^joflA^ ^>^^7>>i» ti]:-§-7l^ 

^ ^^^^ till Hi ^ «<3-^ ^-S-* <^l-§-^>«=^ ^>^^7]->i» :^]^^}^ ^ 

/^l-g-*]-^ 71^5^ 7l-<i^ 35 ^ Jl 

^7} 9X^. : 

IE 1 
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' ■ , . . . 34-6 . '. 
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n^o] ttj.^ ti].-!-^ ol-g-.^ ^^^7>>i ^ «J-^{The apparatus 

and method for preparing synthesis gas by using barrier discharge reaction} 



<2> :£ 2^ ^ ^^2] ^^11- ol^^ «}-S-2h>§<HW ^o^^l^ M-Bl-^ 

^714^011 ^tl: £ 2a^ ^-§-^^ ^71 ^^i^ u^El-^ ^7l3l-^ol] 

£ojji, S. 2b^ ^-|-#^ ^7l 14^1-^ ^714^011 £.0)^, 

<5> - . l: ■ . - . . ■ 2: wfl#> 

<6> ..a:; ^fl-¥:^^ V :. v. .. :4v^^^^^ " ■;. 

,<8> . 7: ^5]-Sxi>7i. .^4s>^ • ■ . .7.3: S-sl-^^.nV^^ <:g.^ 
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<9> 7b: #e1-2:P>5il- #nfl7> ^^^o] 9X^ 
<io> 8: 7M-§- 9: 7><i^^l 

<ii> 10 ^ ll: 12: ^^]^^ ' ' 

I^Tgo] 7l#^«^> ^ ZI^o>^ #iSfl7l#i 

. ; ;fe7)-dh^-;;i|^ 

ft^^r^iS^i T^B^ ^^^Jt!: l-^ol7l ttfl^o]] ^^tiV-i-ofl <:H^-g-<:>l 9X^ . 
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<15> ^>^^7>>h^ T^idLSl- "^-tt^^^^ ^^7V^Sl- ^^*> 

^7l» ^m^o.s. l-o^l^^ ^^^(TfCtt) 7>:i^i^, (2) ^-1^ ^^^^ 

7l^ ^-g-Xj^l^ 4^#7l7M^(^^ ^H, ^5j-^ii7>>.-M- 

: • . ^- ■ *^t^*: ^fe ^^:;.^|?fl^?ti^'^;; 

As. .A>-g-£|ji 9X^1^, cfl^^^ ^^^^ ^l024a079X ^ tfltb^^. ^7fl^^ 
1996-0009892:£iAiS'l- ^<5] -pd, Rd ^ ^^11* ol-§-^>7m <y:^el#^ % ^ 
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<i8> tiv-g-^ r] ■ ^ 

<i9> CH4 + CO2 2C0 + 2H2 AH = 247 kJ/mol 

^ ^Tfl ^ ^rV^ ^J-^^ 7>^lJl ^^^> <>He1-. o]^ oy^^o^ c^^] 7} 

/ s\ 7.1-xl7> v^jjAl^^^^^ ^1^*^ ?116284157S.. ' 4604576131, - 

. ^16326407 J:,.: v^ll 6284 ^16027617^, 6 1362784, 4 63264075:.: ::^<^l: :^ .. .. 
■■ <23> ^7l.^^;i- ol-g-^^ .^^ 

. ■ .' ■ 34-10 
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^^S., ^^i7}^^$\ ^£7> ^^}^. ^al-^^S till 5^01 «o^^^ '=>]■%■ 

^ ^^^7}^3] /sflSolMi ^l^^. ^2l-#^ 50 % ^^S. M-Bj-v+cl-. ol-el-A-l 

^^^7l-^# >llS^7l -^iSflAl^ o]^ ^;goil ^Sl^;gol ^7>S. ^^o].. 

<24> tb^, 71^^ ul^^ufll- ol-g-^l-ig ^-§-^:£ 700-800 95 % ol-^o| pfl 

olA>s|-E]--i,o^ "S* ^ ^1^. ^>7l ^ lofl 5wt% Ni/AIA #^fl# 



11 



(t:) 






H2/C0wl-i: 


CH4 


CO2 


CO 


H2 


200 


0 


0 


0 


0 


0 


300 


1.36 


1.82 


41.95 


13,16 


0.31 


400 


. 18.51 


27.16 


42.57 


33.17 


0.78 


500 


51.15 


63.40 


46.90 


43.65 


0.93 


600 


81.86 


88^62 


48: 10 


49.41 


- 1.03 . 


700 


94.82 


96.81 


48.71 


52.07 


1.07 


.. 800. 


■ 98 .73: : . . . 


100 . 


. 48.52 


52.75 


1.09 



<26> ^7] s ioiiA-ii4^oi, 7l^^ iJ-'^^s. T^lfi:^!- ol<+^^iii«- ^T^ll^> 

. .<27> . ... i V ^^<^ Pi wV-g-^ 47] Til -sl.^ %^^c>l 40 % ;^^:£61d1 
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^M^n €4. 1-1: '^l ^-f^l #^fl» <^l-§-^>^ l-e^-^^> ^-^^ 

^£71- ;^-l^#5^-^P>^ «fl^<^l ^nflo^ ^^^o] 7]^ ^^^^] 

<28> itj-el-Ai, ^^xg^ ^7]9\. ^:^]^^ *m^}y] ^-^S^i, ^ 

sq- .Dfl^ 71]^^ ^Pfl, ^ 200 °C Vfl^l 400 "C ^£^1^-15] ^7} 7}'^^ ^aHI ol-g- 

1:* ^t^H , ifl^^S. -e-^ A] 7] 7l 91 i( 1) , ^^-§->}^ . ^¥^.^(3) 
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wflSl^ ifl^oll #nl]7> m^^]^ ^1^ 7M-§- #^11^(8). 

(8)^^ 7>1^V£S. ^^^1^ 7V<i^j-^l(9). ^1-71 vfl^^^O) ^ ^^1^^^(4)011 

^ 11). ^^1^^(12), ^ «]:-§-ol ^3^^1-(^^i7V^)-a: 

^S. tifl#Al7l7l ^tt tifl#^(2)^ i^^Vo^ ^^^S)^ ^^1-^^ ^^'a- Wfl 

<3i> ^7] ^-tl:i:^^§-a- ^^^1, <=>]^^ ^ ^■^I'^l ^} 

<32> ^7l ^^^S-fe ^S;^^ A>^^ ^ 9X^^ , "^7] tfl-^^^(3)^ 

.' <33> ' " ',' ^7\ ^^.^^iA)^.47]^^C^^^'^^ ^ 9X^ , =^^^(5)^ 

.^^<^1 ^^-a- 1 mm ^l*>..>l-t.^§]-7im 0.5 mm olsf^^Tfl ^^srH a>^^* ^ 

. . <34>., . ■ .^7l .^^.^(5).^^^^^^^^^ . 

. .: ■ . ^«}:^^^ ^ .^^'^>irAi. Av-g-i^v^v^^^^ o>q4, o.^^^^ ^71-^1^ .^.^ 
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;c1)^7> A>-g-7>^^>M-. ^ ^^r^^ ^V-g- M.^^ ^^^^^ ^>-§-*>^ ^^^]^ ^-i: ^ 

^ 7M-g- #^11#(8) *m<^l ^il^^Ai ^ o;irf . 

^71 tfll^ 7fl^-§- %Dflf^(8)5l ^7l 7><1^J-^U4) ^^l^l 1/20 ifl 

/C ^^1 400 'CS -^^ISl^ t!:^. *:>l^ ^7] ^£7} 400 "C-l- ^^^1- 

^^}^ ^^<H1^ ^-§-^ ^^H^<^l 'i^^lTfl 5]^, 200 .1c T^l^<='11/H^ «]:-§-o] 
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^^^(5)O.S. o]^o]^ ^-§-71 ifl^f-ofl ^ufl^ ^t^JL, o]s^^ 7fl 
^-§- #°fl#(8) 7><i^J-^l(9)S 7]-^^>^ v^l 1 ^^1; ^7] ^1 1 ^7^1o^l 51^11 

- -8r£7> 200 1C ^^1 400 tSS- ^1^4 ^^*><^' 

(1)# ^«V<^ ^-§-71 ifl^s. :e-^*>^ ^1 2 ^^1; >fl 2 «l:-§-7l 

7>>il- ^IS^^ 3 ^^1; ^ ^7l 3 ^^1<^a-1 ^^^7>>i» ^-§-71^1 

<41> ^7l <^l^Sl-^ri^, #. ^7l» i^S>^ ^O.^^Bl v^^^ 

<42> . >7l i^^^l^ 7M-§- >nll#(8)Sl ^tifl^ uHEh 7fl^-g- 

.. <43> ^7l ^nfl % ^(5) ifl oil , «>-§-^^ o] ^ -fr;(gi ass Wool )S ^1 ^ 7fl 

.. <44>. .. ■ -^Zj -r^^^ <^>7l 7V<i^^l(4) ^o.l^. $i=; 1/20 vfl , 
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^5.7> 200 xfl 400 TC ^ -R-^l 5) ^ ^ # -^S tbt^ : ^ '^-71 ^5.7> 400 • 
tb ^-§-<^l •a'HM-^l ^7l xiJl^olc].. 

^7] ^] 2^:^M^^ -B-'a^ ^m^- ^^^^W^ ^7l ^1 3^;^1<^1>H ^-§- 

^iq-^A-l «>-§-£lT3^. o]o]^]^ #pfl7> ^^sl<H <^^(7b)^ ^IM-^ 

^7l^^l 3^:^]^ iq^^:^(4)^^^^(5)^ ^^<H1 #^^1 milium, 
^3^>7fl^ 0.5 mm ^]^}S. ^Tfl S^3^><^ ^>-§-^* ^^^S. 

^7] ^1 3 ^€(6)^ mL^ €^ -^It^:^ ^. 9X^^, 

>§^(5)^s^ . ^>-g-w^ ^^pfl; -^^^is ^r-e-^^^^ 

. ^4.;. ^.7l>^ . W^i^ : . 91^}^ «fl5]^ '^.^^ . 4^^; i;'><?l 3^fj-:^^icrp 
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discharge) ^^^^ ^^^M ^^^^ . <?1*><^ ^^^.2.^ 
100-%<H1 ^^^^ Jl^H-^^^^7l->;l- -^Tfl - 

<5i> :3.eliJ|-, ^^^o] o>ia t:]-^- AV-g-*}^ o] m.pq^ 

^ ^-g-^VTlM- ^^^^ ^S^^BflS.^ ^^^^^ «]-^7l ^ 

<53> ^«}-^^ ^^^^S.^ ^ ^^<H1>| ^l^^l*]-^ ^^^7}^i 

<54> ^ ^^<^lAi ^l^m <^l-§-^>^ 71^21 7]-<iT?]: cl -g-§>^ ^ o.:y.Cf 

^11- 35 ^ Jl21-7> 

<56> <^Al<^l 1> .". 
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•<58> nfl, ^-§-7]^ 50 cm ^^IcHl s^^o] 8 mm, ^^^] 6 mm*?]- 4^^^ ^(quartz 
.tube)(5)# ^>-g-*>5!^. ^>-§-7l vflJ^ofl #5l-^i^>l- ^>S^l7l7l 51^^^(4)^ 
^ ^-§-71 ^^<^1 20 cm ^^'^l 4 mmS)^ i^l<?lell^ 

vfl^^^(3)o.s. ^l-§-^>^i^. l-e1-2:P># ^^^^5^171^ ^^(6)^S. ^34^7V 
20 kHz, ^tfl 10 kV<^l 100 mA77}^] ^^3^1^ ^ 5I^^^*^}-§-3r>^T=l-. 

31- ^1^51-^:^^ ^'a^(l)* AA 15 cm^^l -^%=o.^ # 30 cmV^^ 7] 

^11- £<^^*>^i:f. ifl^ pfl^ 7M-§- #1^11^(8) ^m^ofl tiV-g-^^o] ^ 

^fl-T-^, 37l7> 10-20 ^14^ (mesh)"?! 5wt% Ni/AlgOs ^^^ll* Ig ^fl-^-^, 50 

ol7Vs:>^Jl(oliifl, 0171- ^'a^^ 3 kV 5t^),; ^^^^ >l-7l S 2oll M" 

. ;<5.9> . *>7l s 2<^lAi ^<=>1 . 7><l^^^^ 

^X'^H #2i-^T^> ^-s^:gr ^*..i^r6>H.2i-^.:^^^^^^^ 
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IS. 21 





5- (%) 


^I^S. (% 


) 


H2/COH] 


ai, 


COz 


CO 


C2H2 


C2H4 




C3H6 


C3H8 


C4H10 


39.5 


18.4 


62.86 


1.10 


1.17 


16.16 


0.69 


7.80 


4.54 


1.15 



(8) «]r-§-^^<^1 .^^ -^Bl'S-fr* -^ll-f Jl, 37171- 20-48 ^14^<?1 5wt% 

Ni/AiA ig ^11-^-ji, ^-g-71 ^-^<^i.^j;^i-€ 7>'i^j-^i(9)» <^i-g-*><^ 100 r , 

200 ICS. #el^>H ^7l ^AHl luzf -^<at!: ^S"^:^^ ^«S*>5|i=l-. 

01 nfl. l-el-ST^l- ^^.g^ 01 7>^ 50 -^-a^V^-^^, ^1 nfl^ 

^>7l S 3ofl i4^ifl^i=l-. 

#'^1171- *^^^.7>;^l7fl Slol 7].o] ^^^^J:^o\ o]^<>\^^ ^ oxt^^ o] ^^pfl 
^^1 , . ^<^1 ^7l <?l7>?b. 1 J;4i^>al^^ ^ #7Hfe ^^cf . .61 

^S. vfl^^ •^£7> *1 : -a^^^ -el ^ci:. ;. . .. 

34-19 
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IK 31 



(x:) 


(%) 






H2/C0«l 


CH4 


CO2 


CO 


C2H2 


C2H4 


C2H6 


C3H6 


C3H8 


C4H10 




40.18 


25.07 


51.81 


0.0 


0.61 


14.13 


0.48 


6.22 


3.34 


1.41 


100 


36.13 


22.98 


51.70 


0.0 . 


0.99 


15.54 


0.05 


6.29 


3.26 


1.40 


200 


93.68 


93.87 


80.38 


0.0 


0.0 


0.07 


0.0 


0.0 


0.0 


1.21 



<^^]^] 3> 

(8) *m^<^l ^-^-^^o] o.^A^o.^ ^fl-fJl, 3.7]7} 10-20 ^^91 5wt% 

Ni/AlaOa Ig ^fl-f^ ^^7]^ sq^ofl ^^^1 ifl^^^ ^^ 

^^1 50 f 2^ *^:.^-§^7]^<>ll .7>f C9)^ . c^]^ ;10a: 

^>7i s 4oiiAi <a: 4^ «>4^*^i, ^ ^A"^] 3^ ^-f <^i£ 200 V 7>i 



34-20 



cm- 
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IS. 41 





^^^^ (%) 




^^^^ (%) 


H2/C0til 


CH4 


CO2 


CO 


C2H2 


C2H4 


C2H6 


C3H6 


C3H8 


C4H10 




32.00 


18.46 


60.30 


0.0 


0.36 


17.60 


0.11 


6.47 


3.21 


1.14 


100 


37.12 


17.25 


61.30 


0.0 


0.78 


14.77 


0.50 


6.98 


4.07 


1.29 


200 


96.75 


97.28 


91.74 


0.0 


0.0 


0.04 


0.0 


0.0 


0.0 


1.13 



<69> <-^>»^l<^l 4> 

(8) iSV^^ofl wv-g-^^^ol j^^A^^^ ^fl^^, H7l7> 10-20 ^^91 5 wt% 

Ni/Ai203 #^fl» ig ^114- Ji, ^^^^(4)^ ^ cfl^ ^V^^V^cf. 

^^1 50 ^^(6)^ ^-§-7l<>Il ^^t}JL til:-g-7l ^2]-^ 7>'i^^l(9)» o] 

. -§-5>b^ , 100 t: , 200 r s ^je.* ^7] ^x\d\] i3!\. ^ ^ -^s ^ ^ 

<7i> ■ ^7] 'S.-5^]^^ 9X^ ^o], ^ ^AHl 200 °C '7><iAl 



ISL 51 



■ (b) 




^ (%) 




(%) 


H2/eOHl 


CH4 .. 


OP2 , 


...CP 


C2H2 


C2H4 


C2H6 


C3H6 




C4H1O ' 




38.06 


2i.87 


•56.74 


0.-09 


0.55 


14.49 


0.15.. 


6.27.. 


3.54 " 


.1,15 
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100 


38.51 


23.13 


52,57 


0.13 


0.68 


12.81 


0.17 


5.79 


3.28 


1.25 


200 


98.01 


95.83 


91.49 


0.0 


0.0 


0.06 


0.0 


0.0 


0.0 


1.06 



1^1 ^>^^^ ti>-§.^ 71^.^^ ^4-. 180 kj^ <^m^i» ^^1^-. 

30 >^1:?>^ 108 kJ o]^. o] ^^]<^] 2 tfl^l 4<HlAi A>-g-jg ^ 
^1 '^m^l'^l'^, 288 kJ<^l ^^tl:T=f. 

<74> .tiV^, 7]^^ #°fl^-§-^ ^1^^ 94 «V^^£ 700 

"CI- 7l§o.s. nfl, 700 °C# -B-^l^]-7l ^^^S.^ 125 W, tlr^m ■^'y:^ 
450 kJ<^l «fl^t!:^. 

<75> . 1}-^* 7l^.^ ^^^s^ 64 

<76> ^ £ H M-Bf\fl ^7l7><i ^^1(9)51 200 t;s 7>^4t 

. °c!s. 7>^^>^. o^^^t .20 %^:£^>im^l7> dttil^cf CiE 3 ^^) . : - .. 

<77> . • <^A] c^l 5> 
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^ ^s^^^lM- <^1^^V<^ ^'^atb -S-i- ^ Si^^l ^ 

^Hl 14 -S-^t!: ^^Hl>^^ aV-l-71 ^^1* ^'atb -^H^SI «a;^til 14 B:^} 
JL n 5q^^^(4)o.s 20 cm ^^1^ s^^M -gAic^i loq- 

-B-B^^-B-^ 3.7]7} 10-20 91 5wt% Ni/AlgOa Ig ^fl-f-H 

50 ^^^^7>.^>^o,i:^ i!]-^ 7>'i^^l(9)» 100 °C<^1>H 300 "C^'V^l 

<79> ^>7l S 6^^^^ ^ ^ SZ^ ^^], ^ ^^Hl 5«H1>H^ ^:£» 300 'C^'V^l 

<^1^^^J2|- <^s.p|q.o^ ^;coii i4€- -^^^ ^^^^ ^^T^m^ o]^^ a> 



34-23 



1020040102655 



IS. 61 



a) 


^^^^ 


^ (%) 




) 


H2/C0til 


CH4 


CO2 


CO 


C2H2 


C2H4 


C2H6 


C3H6 


C3H8 


C4H10 




39.31 


24.54 


60.42 


0.0 


0.64 


12.09 


0.16 


4,69 


2.22 


1.08 


100 


39.82 


24.39 


63.53 


0.0 


0.54 


13.01 


0.45 


5.04 


2.49 


1.06 


200 


41.70 


24.29 


62.35 


0.0 


1.03 


11.89 


0.74 


5.61 


3.28 


1.15 


300 


34.56 


19.81 


60.28 


0.0 


0.95 


12.09 


0.58 


4.84 


2.37 


1.33 



<^^H1 6> 

^ ^e]e1-^ ^^^^^7} #^tb ^01 <^\^JL ^^^^^ ^4 ^71 ^t!" 
^^^A^ ol-g-^>5|i:1-. n ^7] ^Al<^l 13)- ^^tb ^^H1>H 

50 . "y7}^V^ 0.1^ ; 7].<g^^]^ 106 ti^l^f 300 °g4^1 ¥^ 

. ' ^>7l JL 7<H1A-1 <y: ^ WV4 ^^], ^ ^4.300 ICS 7>'1a1 

34-24' 
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IK 71 





?-l5}-^ (%) 




H2/C0til 


CH4 


CO2 


CX) 


C2H2 


C2H4 


CaHe 


C3H6 


C3H8 


C4H10 




37.29 


21.24 


55,18 


0.0 


0.46 


15.45 


0.07 


6.43 


2.81 


1.23 


100 


42.33 


24.54 


51.95 


0.0 


0.54 


14.73 


0.46 


6.43 


3.25 


1.25 


200 


44.22 


24.41 


54.32 


0.0 


0.79 


14.38 


0.63 


6.69 


3.91 


1.17 


300 


49.38 


30.73 


51.62 


0.0 


0.13 


12.91 


0.84 


6.81 


4.23 


1.25 



^: jL2f7> Sic]:. ■ 

' : • . 34-25 
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^tb^^a^d). ^-§-71^ lfl-?-^^(3). ol^o]^ «V-§-7l2l i^^^^ 

(4). a}-§-7lSl ^^11- o]^^ -^^^1^1 ^^^(5), ^£^> 

71 ^^^(5)AS oi^o^^ afle^oi ^>-g-7i ^^d\] ^Di]7> ^11^:1^1 

(9), ^7l ifl^^^(3) ^ 51^^^(4)<>11 ^^^><^ l-el-^T^Vl- ^>S^1^l7l 
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